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[IS^Jg 1 ] 

#*fM£#±K:, T*7&»<b£lOS i OCHI, huIB^IcoS i OCHIJ; I) ^M+^C 

mmtHmmi)m< o*jkj«v»*2«>s i ochu, s i 0 2Kott&o«m£*fit* 

[W*Ji2] 

mmm<v\Hmw>*m^) '< <) r&mmt, munmB<7>piuznt6&ts-c ws^^mnm 
tzm-tz^mfcmmz&^x, mmmmmmmm^rm^h^m^m^±mmm, mi 
<7)s i ochi, mumi (os i ochjuj: 19 t>m*p<vcmmtHmm&i&< omm^n 
v^2os i ocHBfu s i o 2Wk<D4mm*kzm-fz>z. t z&mt-t&^mfomwo 

-g- 9 ^ s: m-r & *w&mm. k&^x, mum mmmmm arrm & ^ &mtwm±. 
mm, nosi ochi, huis^ios i ochihu 19 i>m<p<DCiik&tHifkmm& 

< 0*JK**S5v^2OS i OCH1, S i O 2l©4iM^f t^^ i^^ttS* 

[If**g4] 

itmmm. m 1 <os i ochi, mum iosi ochsij: 0 ^m^oc asset Hiftsw* 

{&< 01Ifi|v^2WS i OCHI, S i 0 2RW4««ji*^ri-*Clfc«rfiF«i:i-* 

HUlBC u-&^r^JKE*ltt. C u CiDit, Si, A 1 , Ag, W, Mg, Be, Zn, P 
d, C d, Au, Hg, Pt, Zr, T i , Sn, Ni, &£ZFF e<Oo *>^& < & — 
omtiii: *«Ftfct4l*S2Xli4i:|lto^#3II, 

HufeC u^r^T^^Ji, C uKifflx-T, Si, Al, Ag, W, Mg, Be, Zn, 
Pd, Cd, Au, Hg, Pt, Zr, Ti, Sn, Ni, is £ Xf F e V> n *>4>& < t i> 

-o * -1 1 £#m t -r £ m*m 3 x«i 4 nE«o#*fl£««„ 
[it 7 ] 

mrSE/tyT&JRilli, Ti, TiM, Ta, T a ^1©^fn*^ffl v»fci|iJi i 
[1***18] 

buIET i fb^(i, TiN, T i S i NWv»-r^*»-e*4^fcS:«pfRfc^4»*3l7twE 
fiETafb^fi, TaN, T a S i NOV>-f *u&»-e** - t 1" h 7X(± 

[nf*m 0] 

mSB^«l£tfeHfJh*ftiSlglti, Sl?&<fc<>S i CNHlXliS i C HUHc^-f ^ 1 Jf 
trJ|i*3U± 2 »JSLt i i: 2 JbM 9 O^-m^KfE* 

[W*^ 1 1 ] 

mu&m&nkMikmmmii. nnsiCNHi^si ocNHi^f.isiii^, 

3U±S i C N Hli S i CHIii^'b^^f«^1 : fdi-e*^w<!:^#^ti-^I»^2 7!;S9 

tBIHf 2004-3007770 
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lafjfc* 1 2 ] 

huIe^ i <^>s i oc nm<7>m®.m.itiz. cmst i o - 2 0 a t o m s %> 0**2 0-3 

5 a t oms%, Hmfc2 5 a t oms%WK^^ ^off|2^ 2 <D S i 0CHI(7)1 
£&J&Jfc{±, Cms. 1 0 a t o m s 0>jftft3 5atoms%J:W^ 1 HiftJ8 2 

5 a t oms%*iT^^;i:Mi:t^i*aiMl 1 OV>-rn*»tz|B|Ro^#flc 

3 1 

*ffltS«±i:*l«S iOCHUSrMtSIgt, 

ituIE^lOS i OCHIWilC, BUfS^lOS i OCHJgU «9 ^I^OCIShHl 
ft 35*18: < 0iftJ£75 s S&v>£2OS i OCHi^ffMt^Iit, 

H&1E&2 0S i OCHl©±ft:S i O 2 JjH£ J&f&-tZXnt . 

[ISM 1 4 ] 

mm£mt£Wi.mitmmm±mizm 1 os i ocHR^Mtiig^ 

TftIB#2 0S i OCHIOIIBCS i 0 2l^fMt^Igt, 

BUSES i 0 2)1. mrie^2coS i OCHI, WuIS^lOS i OCH/)g££nwfE#«i£ifc 

•esa&trxefc, 

HtrlBS i 0 2JRo±ffit:^jft$^WgBCu^^*atl p fl(riE>''< , JT^«K*lfe*LT«r 

[fflf M 1 5 ] 

E«t^jSi-4XSi:, 
^IBT^^Jgffi^oXMSraifi^MXffilc^tefcl^jJi^lffli^^i-^XSi:. 

HufE#JSl£tS:KFitiPfe^±Mlc^ 1 <DS i OCHRSrfStiISi:, 

syie^ios i oc\iwk<r>.±.mzm?>mi «s i ochij: *>jgs*ocau$fcH*j« 

?m< OMrt ? ii5v^2 OS i OCHl^ilt^Itt> 
Buie^2<7)S i OCHJUOJiMKS i o 2Wk*%m-tZ>TMt, 

llfrETJi&JREflLhffia^ttil-* «t 7 tcfrfES i 021, i OCHI, fy 

E»l<z>S i 0CHRXcmE^«*£*IWJhlftl»IR*jiai-SM7L*^J«1-*XSfc, 

BulEP^Lofilt^&^iitilES i O 21J:iSi:/fJ T^JgM^ffMi-^Xfl t , 
UlrfE^U 7tIiiffi±i:C u^-*^Jl?:ffMLTpftEi3?L<7)|*lg|5^#rlEC u-g^f&JR-C 

buies i o 2ii<7)±ffinM$^7tBuiEc u^m±mRx/M%i^') T&mm*t&£Lrffi 

£ m-t Z> Z\ t t ir Z> #«#:^BO»ig^^o 

lflt>ft^ 1 6 ] 

E**5&£-*-*IfIJ:, 

fr ieth ±m @e*ho ±is toi E^tMXM iz &m fcmnjtmm m * muz -r *> igt, 

BufE^JSJmP^lh^ffllXMtw^ 1 OS i OCHl^Mt^Igi, 

miiE# 2 004-3007770 



mm 2 0 0 4 - 0 1 8 0 7 9 ^- v : 3/ 



iHjiEfglOS i OCHM<7)±M{ChuI5H 1 OS i OCHli ») kflH^OCftgi: H?lJg 
tWB;< 0*ap^fl5v^2 OS i o c umzBf&ir znm t , 

HUf5^2<7)S i OCHSIOIICS i 0 2I4Mt5Igt, 

mriEs i 0 2m<ommfrbmms io2i, nm^os i oc umRvmum 1 <o s 

fjIBS i O 2Ko_hlStc3gjfi$fLfe*(riEC u^^JRXO^C/oj 7&«H*Bfc*L"Cii(r 
EWTLfclWIBEiRfcKC u v ^£ C u tt&m&XLiRVtKJ&j&lr&xmt , 

17] 

mflEC u-&*^JSE«|t±, C uK*IJxT\ Si, A 1 , Ag, W, Mg, Be, Z n, P 
d, Cd> Au, Hg> P t , Z r , Ti, Sn, N i , S-^F e <D d < o 

[IS** 1 8 ] 

iljfBC u^&m7°7 71$. C u liZ-jjaz-X, Si, A 1 , Ag. W. Mg, Be, Z n, 
Pd, Cd, Au, Hg, Pt, Zr, Ti, Sn, Ni, RtfF e <D 1 <ki> — 

1 9 ] 

ttflE^'J T&K1!I±, Ti, T i ft^, Ta, T aMO^Wf 
[«*«2 0] 

BufET i ffc#«Ni, T i N, T i S i NOV^f nm^Ct^tt^ifSl 9C 
[»**2 1 ] 

tETaMli, TaN, T a S i NO^f Hm^^tMif-SiMl 91 
[f**^2 2] 

#E^*a:«[|»jhi(e*««:^Jfti-*Xett^ ^<fctSi CNHKXHS i CHI©V> 

r*t3&»i «*#tp*Jixti2«ja±«)»»oiis:^jK-r*xg*»?>**i zmffltk-rz 

[ffi$£2 3] 

frlE^«4£«clWih#e^|glS:^-rsXg»4. T^ctOS iCNHItS iOCNHI*^ 
fcfcMIL X14S i CNHIh S i CHK*»lb*3»*«*3B«i-*X6a»&4*£ 

[f»*^2 4] 

fjfEfglOS i OCHM<7)JlI&EJ£Jtt4, C*JS1 0~-2 0 a t oms%, 0?fJ^2 0-3 
5 a t oms%, H«J£2 5 a t o m s %IA±X~$> «9 , j&»ofriE£ 2 O S i OCHM 
SJUtfi. C?#S 1 0 a t o m s %*m> OMfS.3 5 a t oms%J: {, H?lffi2 

5 a t o m s 13M2 3 OV>-f ftrt4CfE«0¥2» 

[W**2 5] 

milE^2 OS i OCHlli, HuiEfg 1 OS i OCHMI^^ < k i> H eXttA r O 
, -eof^O &-£tr *fflv>fe#gB5l-C|fefeai*ff & ^ - k IZ± 0 HUlB^ 1 OS iOCH 

iiii*®£^«£«xfit, izx^xi&m-i-zzkziwwLk-fzm&mi 37^2 
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im*m2 6 ] 

itjffiO^tf #'X(±, 0 2, 03, N20, NO, CO, C02©H^<Hlo^ 
[»*J12 7] 

buIE»2<7)S i OCHK«r^jS-r-5XetffirlBS i 0 2i^fMtl.Igtfi, 
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[0 0 0 1 ] 
[0 0 0 2] 

t&^/n' ^ X o flsgffc * £ * T v> < ±T-I5 tiotKt^o EiSHStn; * & 7? £ 

LT(±, EiRtffl-*: LTJ£< JBv»fc*iT£Tv>fcA 1 «t •) *>J£1£#l office u ^SeiTO 
kLtfflv>fctti, 1^/^/2. LT£Tv>& 0 ifc, EiiftW^fiti, ttftf ^EHRUOffi 
E«RIWOiJ6l»ItoJtllim^^JtffiiL, EfcMMfcRJfcttLTifiinl-**:*, fv<Mx 

i02^s i n j: *) ititmmmvi&^mmmtftfinztir^&o c u ^ei##lt 

1 K^i-J: o 4^-r'>>Ej»#3a5ft*— JftWtwj£<tt*>*LTV^ 0 yvn^yVEHo 
tf^7jffiti> if, TftiTOIIl 0 1±K. f«M$n4S i 0211 0 3 t 
y ^ > ^SKtitcan^: J- -7 > 7** h -y ^ S i N^lfH 102£50-150nm 

©jps-osmu ^ts i 02geniriiiii 03^400-1000 nmmm^m 

^IIL, 02 K5'f7-r»rftfl:')x7 «9 l^v* 

*-f&o -€-*ia»<bfflk**->£, ^ 'J 7 JfM^fflv^T a/T a N 

(±m&T a) 10 4 £^<?tzC u<ntti:Wi$:!ft]k-t2> ft »b<D'*V 7 * 9 )V £ C uT-ffl#>& 
CMPK«£i)SiO2BU0 3_t<7>£55-&C utA»J7^ * ^ £ L T C u 1 

0 5MLTV>4 o $«bU±«HEi»4:^i-SJ»^{±, S i O 2 R 1 0 3 RZf C u E 
*ftl 0 5±M^S iNH06, S iO2H0 7 *m<kJ&lBkL, *E«*3BJ5fei"*## 
t Lttf7^7->HML, Ta/TaN/fj7^)H0 8 KfflO 
mtftitzC u7*77109 *Mt5 0 ^Oi^CC uEtt£ C u ^(7)M SrJU^cMI 
►)ltCi:(:J:>)#i(7)CuE^^Mt4o ifc, dttt liBUKTW^C u Ei»^j£m 

7 / ^ - > i ±i o^i^* ^ - > ^ M L , C uiZX *)mv$izn#>&1sr*^T)i< 

tmxtiz : i&mi?mii'*>Zo mmm&, iH^^Mt^^ cu#s 

1 O 2 fcMKKJfcLTJSlfcLTLid 7t*i>, afffiftlftlftjhttlftR*: LTS i Nil 0 
6^Cu±C 5 0 - 1 0 0 nmgflPlSilL-r*^, S i O 2 IfTiTOill 0 7 
LTv^ 0 S i NlliC u<Dl£WiMi£<DtzibtzllX*li% < , Cu©ix 7 f> 
^fcfr&dBK ifc, CuOf7-»SEIl(:b7*-^^lPtS^ Cu»Si 

0 2R<0x?f^^0 2 v > ^0#H^KBffi£ O £lftitf & S 

1 02l»x 7 f>n h y y°m £ LTO&MfcSd :i(:45o ^OiTCS i Nili 
tetfeKr it t J- -y ^ > h y -fm £ L X <7>mf&tfJlttt> t> tiX^&o iS^-eti, SfcfcEiR 

W *ft«i-*fcie>, t£*os i o 2 <z>Jtsi mm 4 . l «t t) i> ktwmm<vi&^ s 

i of^s i och, w«R*a*, j£<tfeft$nr#Tv^ 0 

[0 0 0 3] 

S i OCHMO^m^&O^tltl*, ^&Bit1$£|6j±£«77ffi<?> lot LT, #IH§ 2 
0 0 2 - 2 6 1 2 1 f#I«Il) K** «fc i OCH^^^XyllLtiliC 

*;£i*7j«fcl<b S G ifc, mffl2 003-017561 (f^t!2 
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[0 0 0 4 ] 

[ijfSt^m 1 ] #HS 2002 — 26121 
Hfl^XlK 2] #§i§ 2003-017561 ^<2r$g 

[S&fW8?-#: Li^tt4 M] 
[0 0 0 5 1 

S i OCHililtftcC^fv^fc*!), — «fcWU«fb»tt**S i 0 2iniB:^o 

zotztb, mmmmmt lx s iocHMv^i^ K7^x 7 f>^0 2 

^77->>^>t,S i OCH)iSS^ffilt^^«&, S i 0 2fWC^^i^S i 
OCHfllMMJjlLTS i OCHmo&nZWfflirZ «fc 9 CLfcS i 02/S i OCH 
t ^o^fiilCt^^S^- 0£fiUK&£ o L^L, S i OCHISffilc* 

& S i -CH3^i:J: *K S i O 2/S i O C H #M<7)^t14^ < . ^ffl-COpJitBil 

[0 0 0 6] 

-fe«C7'7XvCVDi:J;^S i O2lox h l±l±.mfct)tfn £ . S iOCHl 
f±3loSS^j£:Wi&< o -<7>£a6, S i 02/S i OCHffitlJ^^fliWi^ 

[0 0 0 71 

s i o c Hm<D%-m&Rv ! Mimn, mmwwk*fa±z-ttz>jim<v 1 lt#ih§2 o 

0 2 - 2 6 1 2 1 i9i:S i OCHl^77X7felLTiili:eicfi^JMtS 

M^t)titi/^o L#>U ^(7)^, OSr-g-tf/^Xvu J; V$imZ&Z\ tan S 

tP75 s EHt&& 0 ifc, #P32 003-01756 1 Xitm.7tmf7 Jfflv^:7*7 Xv* 
3£i3>l&oTv>&^\ N 2^NH 3 i: fzN *^ts if 7 ZFR^Z tf&tfMltZtiZ tz 

±^x.-2.t5 5 \ &KjK:^£-e*4fci«>, fOtWftlCJ: "9 Hri*BfcSt LIE® L^i"< , £fc 

Wt h - t tffflM t & o X o 
[0 0 0 8] 

[HM£«?&-f&£i6?>#|g:l 
[0 0 0 91 

* i <ds i ochij: 19 i>m^><ocmmt ummm&< ommtm^m 2 <d s i ochi 

. S i O 2Mo«^OJf P^liJlIJt£^;E>^£ll§'t -fJ5 0 
[0 0 101 

ttz, *§kw<D¥UM*&mtt. ¥mi£&%L±KfmztitzmmmMmmt. mnmmm 

mfrb&mi£itkV5±mNkm. ii^si ocHi, tammies i ochij: n i>m*<o 
cm&t nm&m&< o«jfta*Kv»*2 <ds iochi, s 102^41^^4 

[001 1 1 

mmm n ztirm^m mmz m -r & mi t , m m mm Pimm * m -? /< r &mm t 

^M^75 ? T®75^^«J£MKiihffe#M, iOCHl, busE^ 1 © S i OCHJH 

x <o i>m*<ocmmtHmBEfi s &< omm&ns^m2<7>s \ ochi, s i 021104® 

tbSE#2 004-3007770 
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m m. z % -r & c t * ^ it t -t & 0 

10 0 12] 

@e^5.0 f m)IE^?Loi*i^S|5^^^/s'j 7MIi, lfflEEI&ft&tftfrEIStfLortgBfcffi 
*jitrC u tfC u^^Jirv^h^^i- *¥-*M*MUJ3V*t\ ifflE* 

MI6liit*3& f T«j5»?>^JKIit:1B[|»jh*i»it, liws i OCHi, ftrlEfg l o S i OCH 
Mi «9 4JR*OC»ftfcH»*75«iS:< 01I^v>i2OS i OCHI, S i O 2 Ago 4 

[0 0 131 

hje^ios i ocHioiii:, «te#ios i ochij; •) *>m*oc« 
mtH-mmm&< om^m^m2(DS i ocHiHMt^ii^, nirE$&2os i o 

[0014] 

tzmm±m k &m&mii±mmm*i&]&ir& urn t , *E^«*tts:i»jhiiftiit«i±iB^ » 

lOS i OCHJUSr^ffi-t-^xet, huIE^IOS i OCHi^lffit:, HfrEf&lOS i 

TMt, liufSfg2 0S i OCHiOllCS i 0 2JR*^*i-*Xefc, huIB S i O 2 81 
„ HUi£^2oS i OCHflg, HiilEfglOS i O C H«;ftcmE#*f£tfcl»Jt*£i* 

t5E»*Mt*igfc, mmmmnm^Rxfmus i 0 2i±ffii:/s-v7iii 
^husec u#*r£«-c&*&trie^ miss i o 2m<o±mizmm.^tifzmzc 

[0 0 151 

*6**sioi»«p 1*1 x ib**» ffi -r * t* # jss SEH iT&fc-tz urn t , #r wet/s &jr nm o 

XMS^HifIEIfelfMX®t;#^t£tS:|5^XWM^fM-|-^X^i:. HiffE#mj£tfcP*XMIf 
HglMtcfgl OS i OCHR«:««t4I8k, buIE0 1 O S i O C HRwXBKflrE* 
lOS i OCHfllJ: *9 *>il*f©C»Kfc H OI^ s |^|2«S i OCnWkZ 

Mtilfii, BufElg2 0S i OCHIWiiCS i 0 2l^Mt^Iit, mffET 

B^RBe«RxiB^8ai-r* «t 3 kuites 1021, nirE&2os iocHju. m%&mi<r> 

S i OCHMS^BulE^jmi^X^ltlii^iiai-^^TL^Mi-^Xflt, ifflEP^?lO 
ftMURV'mtlS i O 2I±®i:^''J T^JRK*Jg*i--5XSfc. HfriE^V T^JRM^S 
XiCC u^#M£tfMLTliufE|i§?LO|*J^£liuEC u ^^T&JR trXH t , buIE 

[0 0 161 

fc«ft*Ko*»rtUXffi^Km-r*T»^JREi»*:^l&i-*X«fc, lftET«&JREi»0 
XffiR^BufE^lfliiXMti^JS^I^it^lfli^fMi-^Xfli:, ii&E£JRt£11&Rfrit*fciff 
l&XIBKfc lOSi OCHIt^JfttilSt, BufEf£ 1 OS i OCHR^XHfclttE* 

1 OS i OCHiJ: ») im+OCjftSt HjSJS^f&< 0«JK**S5v^2 OS i OCHI^ 
fm-r&JMt, huIS^2 0S i OCHflgOlffiKS i O 2M£ffM1-&I*I^ buIES 

i O 2 JUlofcffi ^msES i02l, mrlEH20S i OCHISWI 1 OS i OC H 
Ho v»fii*olw*f i -CX{± v^-rtt^oMojg^ J -cii-t- & E&?» t ittEEIft»0/£ 
»*»felttETJl&*Ei*±Mfcar**BB?L*: Zfcf&-t2>X.mt. ifflEEiBtf* t HufEP^Lo 
WMffiSTOES i O 2flHXffiK^'J Ttli^ffMt^ISt, 1»E'< 'J Tillil 

tttliE#2 004-3007770 
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*6&trI*I£:, huIES i 0 2 MoJiffilcffM£ft*:mr§EC utt&W&XFM&rt*) T&m 

mzm£LxmimiLtm%z%mmizc utttir^tc u ran* k?b 

[0017] 

- CuttilEM^'Cutltl^^lt CuCixT, Si, Al, A 

g, W, Mg, Be, Z n, Pd, C d , Au, H g, Pt, Zr, Ti, Sn, NU 
RZ>*F e <Dn < <h t-o^MUU^o 

[00181 

ifznmm^>mx^'oxi>x^^o Ti-ft-g-tni, t i n, t i s i nok ft* 

f*otU<, T a<fc£-%(±, TaN« T a S i NOv>f ftmotUv> 0 
[0019J 

tfz, £m*£%LW±.mmim±. ti>s i cnhixus i cwm^-rtifrim 

i»9s iCNHihs i ocNHmfrb%2>mmm&, xns icnhi^s iCHi* 
h & & mmmmx $> o x i> x ^ 0 

[0 0 2 01 

tfz. ii«s i ocnm<omm.mm, cmmi 0-2 0 a t oms%, om&2 0 

~35atoms%, HMJg. 2 5 a t o m s %&±X$> <9 , /^ftulESI 2 O S i O C Hi 
OjgyfiJ&ttfi, C 1 0 a t o m s %*f9, OifliJt 35atoms%J:W^, H 

?1J^2 5 a t o m s & d t X Lv* 0 

[0 0 2 1 1 

ttis ®2<DS i OCHili, mi <OS i OCHMI^^< HHeXliAr© 

, -f-o^o^-a-tr jf**m^tzwn%xn-Mm*ft zttzx n mum 1 o s iocH 
mmmz^nzit&jimt, ciotffMLtu^ d^-tr, o£^-tr*f*(±, 02, 

03, N20, NO, CO, C0 2 0H^<Hlo«:^-etJ:K 
[0 0 2 21 

*7t, ^2 0S i OCHM^^i-^XfltmjfES i O 2M^ffMi-^>XfSi:(±, 

[f§^o^m] 

[0 0 2 31 

lttlELfcfllJKKJiftWr, 0, ±S«fc 19 S i 02|i/m2coS i OCHi/f 1«S i 
OCHjgOfltBflfcfii: U f£ 2 O S i OCHl^l^^CIStHUS^iKOS i OC 

Hi <9te< Lfr-oommzn< lt, s i 02 tmi^>s i ochiw^fi^^^ 

312 OS i OC HflH^F^lp^E LX^&tzfr, Iff 2 OS i OCHJJUtiS i 0 2S^il 

os i ocHmvmjj^ttLxmtifzmm&zmL, mmmmm^<D^mm^±-t & 

o i/^^iIOf20S i OCHlMt^Ch-e, ^ft-rftOBHOi^X M/*0 
[0 0 2 4 1 

tfz, ^mxit, llOS i OCHIiffi^^i < t i> H e X(iA r O^fft^ 1 o 
£^AO, H, N^J^V^X^fflv^^^XvflMlL, -eof£0£#tr#X 
^fflv^^fi^Wi^ff^^ O^IOS i OC HfS£W*gEjR 

^bifttof&v^ s i ocnm^nLxi>-mziimcomffitfm%t%t) , zfzm2<os io 
cHiwMts i 0 2mcof&mzmm\*ix&wi&}^&z%7 ztx\ 7kcDB%mmm £ 

ft££a6, $ fbt^*1£*ft_hL, #2»#^mo^r|§S i9^M^t4^l^]±-r^o 
[0 0 2 51 

Jar , w k i & o ^ si off^.^i o v > r m m £ # bs l x m w -t 0 
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mmm 1 1 

[0 0 2 6] 

i&^ojf w\m% mm it k £ £ -> > ^ * > s^Hit l 

[0 0 2 7] 

4;i omit ftdt^jf r B m*im>f (wt, #ui raitiniJi) oit^-e^^o ss^ 

/f F^lifllJf JiTif i #^^l^jh«Bi «h LTSiCNHl2 0 2 1 |KOSiO 
C HI2 0 3, m 1 i OCH12 0 3 =fc <9 C «J£ t HMm sFffi; < OiHJ^Hiv^2 O 
S iOCHl2 0 4 > S iO2i2 0 5 CO 4 Jgjgjg t & o <0 , -e- - Kfflffi t J^Mrt*/< 
'J7^^ (/^J7tII) tLTTa/TaNl2 0 7 CTlfctl/:CuS£|!2 0 8^ 
M^ntv^o eMmttftKBRZFC u£i|ft2 0 8 0±lCli, MNI&ltMJ: L 

t, th «t »9 , ±mntnm±mmmt lts i cnhi2 09, m 1 i 0CH12 1 

0, Hl^SiOCHl210J:^ C ?£jg t H < OiSS^t>i2?)S i OCH 

1211, Si 0212 1 2 0 4*»j@0«M«i»JR«7&*^$n, f^IiKiMl 
KffiiJffi£:Jic®7& s T a/T a NI2 1 4 lZXmt>tifzC u 79 ? 2 1 5 mm^MJ&ZtiX^* 

[0 0 2 8] 

S i0 2MffMi:fflv^n^f1f¥«7"7XvCVDti(:ov^T-^tl)o 
[0 0 2 9] 

H2 tin i nnwKm\<*htiz>¥ftwm7?z^cvDmm<Dm&<o-fmmt:m$; 

t»6^il3 0 7 t, &a^rtK«B$*ifc¥#fl:2M£3 0 3 OSJK^r— fcKVh^tztb 
<r>\L-9 tTU^Pfanmt 301t, ^2»#*«3 0 3 J jUtllCfAL, 

3 o 6 1, &mmi l zfe&nm<oKfotfxzmj&?&tzft<nirxm&&3 o 5 atnw 
^;§5)Sv££#&£$«7^^it5/ir£#&£$t3 0 4 *mw-r&3>]SsL-9 t*m*-&mf& 

trab-So #^^3 0 5(2, tS!OR£. #7 I, *<^llt © get, £ 

i^^stui^g^^LT^iis o 7 ^»«§*Lrv»* 0 t&mw.3 o 7 ki2±sr 
¥«m®3 0 2 tTMfit^^t-bT"^ 3 0 lmmtxtmhti, ±uwmm 

3 0 2 t±±IEWaife%^«3 0 4 H®jBE$*iTv»-& 0 t-t7°^ (TfFNfM) 3 

0 1 K(i±i5fc-?7& ? |*|jg£*i-Cv>& 0 Si^4i3 0 4li, ^OJSife&is «t 
r^m^J (RF/n*7-) O^M^±Wll3 0 2 ht-t7"^ (TSB¥«««) 30 1 

[0 0 3 0] 

IMm&O-?? X-?CWmW.i<z£ Wxtf, S i O 2§l£ff^ci-&}§£\ tt^? 
3 0 l±i:«tS*ifc*i|#iS3 0 3 ^t-^CJ: *) BfMOSJtK U W^^ii 

3 0 3±CSiO 2lHMtS 0 
[0 0 3 1 ] 

tfc^-f&o El 3 fi£ lH^!J0^2*#^Mco^itIfS^|iI^^i-®fMllT^^o 
[0 0 3 2] 

h 7 > v X ^ ^ J: + 1 A'y ^ ^ ifO^f #t^«$ PFIH^) ± 
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<OT&mmm2 0 1±^-7°7X^C VD&Ki f)S i CNHI 2 0 2 £ 5 0 nm^lii-^ 
o ^i:^7X7CVDftt L < (±M • «9 ^ 1 O S iOCHi 203^250 

n mSItSo -^IC[12 tC^-TC VDmmftlZX, 0 0 - 4 5 0 T\ H e if? 

ffiM. 10-6000sccm, MIE^I l-20Torr, RFA7-5 0- 5 0 0 W<D 
*ft-CH e ^XvCi 1 OS i OCHI2 0 3 h U 1«I<?)S i -H^i3 J: W 
S i-CH3^<0-H5?:^$^S i <r>yy7V >7tf> K^ffMt-So ^ 
J8S^|*9KJ3V»-C\ ftIiSS2 0 0 - 4 5 0 r, N2 O^SEfi 100-6000sccm 
> «tSJE* l-20Torr ^tt^lRflMbi&SSrfT & 0 :t(:J:t)f 1«S i OCHi 

2 0 3iIi:CIStHiI^i< 0*JK**lftv»*2OS i O C HI 2 0 4 & 2 0 n mg 
j£J&J£1-&o ^£J|g^rttcj3V»TMaiajS2 0 0 - 4 5 0 t\ N2 0**XSi l o 
0-6000sccm, SiH4 if?ffiM. 1 0- 1 0 0 0 s c cm, ®MJ±?3 1 - 2 0 T 
o r r , R F/W- 5 0- 5 0 0WO#fffS i O 2 HI 2 0 5 ^«t^„ 7 * h 
'JV^7 7-f-ftith'7>fxyf^^iS:lii>t, E«i2 0 6 *Mt4 (H 3 ( 
a) ) o 

[0 0 3 3] 

|H3 (b) izmirXiK, *fflL7fcTtt#fe**ll2 0 1. Joi^'S 1O2I205 
A'J7^;^LTTa/TaNl2 0 7 £!HJ¥3 0 nmtSIL, SILfcT a 
/TaN!2 0 7±tc, m#M 7+ftO»ftlST*ii:4SC uf^Ifl 0 0 nmW 
My * 0 y^m^t *)j£m-fZo *<D&. *flM **ffifcJ: «3 C u**e*ft*2 0 6 KS1 

^ H B H fb<7)^^^ 200-40 ot^i^if^o 

[0 0 3 4] 

IH 3 (c ) H^-fct 9 S i 0 2|&ii2 0 5_L<7>C u/liSi^T a/TaN 
12 0 7 SrCMPftCi 0 Efc* U C u E81 2 0 8 HMt4. MR|iifelt0EJi£ 
LrE«lJgHijfe^Siet|Bl«lO#MgH«t *) , y7XvCVDfe(ai.S iCNHIHl2 0 9 
£ 5 0 nmil, ^XvCVDfti L < Ji*£* • i % % 1 tf> S i OCHH2 1 

0 5-2 5 0 nmj£K. m—??X-*m.W.n\~&^X%2<r>S iOCHI2 1 1 £2 0 nm 
AM, S i O 2§|2 1 2 £ 1 0 0 n mtItl>o 7 * F'jy^97^ -Mfc 

^yfj'WfflK, Ti^c u&mzm-rzmiL (er) 2 1 3£^j&i-s (m 

3 (d) ) o 

[0 0 3 5] 

■SfcK, HI 3 (e ) IZTFirX 7 tc, M''J7^i^LTTa/TaN12 14 £JHI9 3 0 
n mftIL, «RLfcTa/TaNR2 14±K, «JSM y *ffiO»Sfl|T»Jl t & & 
C u 1 1 0 0 n m-C^^" 7 ^ 'J > ^fei: i f) ^It 4 „ tf8>7+ft(:«t 
«9 C VTKMtb&AsX-frb, 1feMkik<Dtzi6iZ 2 0 0 - 4 0 0 t^iMI^ff n o ^ 

fc, S i 0 2iil2 121©C uliSi^'Ta/T a NI 2 1 4^CMP'£t:J: <9 
L> Cu7"7/2 15 fcJ&SLfco 
[0 0 3 6] 

|2<OS iOCHI^Mt^Mi:ov>t, H e ^^^fflv^^yXv^It 
, N 2 OtfX&ffl^fc&BSMfcKJ: * 2 v 7°OtTM^&£*5 -1 & o Tv> & t5 ? . He if 7* 
<D&t>t)[zAr&<D^m&ifx-e. fi^fCO^N> H£^£fcv>#B*"C**U3rj: < 
, *7t, &BHfcIg-CN 2 OtrWtltffX t Lxm^tztfO 2 > 03, N2 0, NO, CO 

, co 2 1 v^o^o^-^tf^x#H^:-c*n{fisi#c7)^^:7) ? #(bn^>o 

[0 0 3 7] 

nmmmmmmm&iif^mmmmmizioif&Tmmt lxc u<DW:m.m±^ 
BMtLfz£mtJi:ffl.mikmmm£Lx, s i cnhi^i^tv^^ sich^sin 

HXi> X < „ SfcK±JlOS i OCHMtc0^1±fp]±(7)7t:^6 > ±mfrh S i OCNH/ 
S i CNH^^vWiS i CH/S i C N HJRi v>o TtWSWigKI"* fc S K «fc v\> 
[0 0 3 8 ] 

ifc, ±|OS i 02Ii LTS i H4 iN20S:ffl^S i 02I«:f JfiLTv^^ 
, TEOS (t^xl-yJfy7>) t O 2 *5i>li0 3 SrfflwfcS i O 2 S:ffiv>t U 
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[0 0 3 9] 

c u&m&m&m%.v s c u^m&m7°7 yo^munt ltc u ^fflvv^j^^ 

L£#\ C u CSDX.TS i „ A U Ag, W. Mg, Be, Zn, Pd, Cd> Au, H 
g, Pt, Zr, Ti, Sn, Ni, joi^F eWH^S: < £ u 3" 

[0 0 4 0] 

ifc, WT*9fr (s^)T&mm) CTa/TaNPfflW;A\ A*U7^^;Ui, 
Ti, T i jt^, Ta, Tafk^^TO^fflv^:#iifc(iii(Olt^oti 
«fcv> 0 T i ib^ti, TiN, T i S i No^rnmott «fc < , T a1t£ 

BH±, TaN, TaSiNm>fKK**otUv>o C 0*t-£-tCj3 v^T & , 

[0 0 4 1 ] 

::t?, i2©S i OCHl(7)ffMMi:i3V^, ^IflKiiHe^tfflv^^ 

7Xv«ii(:j;otMLfcMtOji^(:o^r^t4o H4(a), (b), (c) 
{±S i OCHlS'^i:^y7X7|iI(;UJftJffiv>t 1 Z*i?ti$m* & Z 

OCHi^MS^^v^:*, RJRiMt. ®«T^o^fb^# < . i: & &v» kit 

, kttO^LfKS ^ ^4fm^ix*rv^ 0 Zftitm 5 K^f X P S OiiJ^*tcab^> «fc 3 fc, 
M$0^fb# i lf|*M0 2 0 nmflJKO*K^£ibftTv*4rt:i&-Cab*o COjgvMl, t£ 
^•fttli7 , 7X7|I(:Uift > tt<k3U±»7C**Ji4oTv»Sfc*, S i OCH 

H e y7X7|;J; ^Kf^S i -H, S i - C H 3 *££-0 1 UZfrM L T\ ^Of£0 

^&£o-e&&o :oi9i:«w^v^:t-ef2«s i o c nm^mmmm^ 

fltii), Mt_t#£J*P$Ut?#& 0 H5T*ti, S i if ±C, 5 0 0 nmOSi 

0 C H M ZtetiL L . ± J£ L ^n^o^a * i& L L 7t o 

[0 0 4 2] 

^fcU, |2<OS i OCHlMt S i 0 2 «Ii l^-X^ftli L t iJ I ^ U t 
i:i^Mi:o^T^t^ 0 HI 6 ±mfrhS i 0 2/S i O C H Ofi£3feO«aIU S 

1 0 2 J&flg £: fil 2 O S i O C HHS:»IISe-Ci5 C 4 o S i 02/^2 OS i OCH/t&l 
OS i OCHOttit, |2«Si OCHIMt S i 0 2 j£flg* R— H^«*-ejg« L T 
fTofcS i 0 2/&2 COS i OCH/I 1 CO S i OCHOiilCov^, 4 point Bending 
K«fc***1±M&i3£$rofciB*T-*£o ZtL%&Z>t, S i 02/S i 0CHO^5|5 

o«jt-et±*#ttaftjK#2. 03 Ltf»fcv»a*, s i O2ii^2os i ocnmzwm 

■ ^:4ofcS i 0 2/i 2 COS i 0CH/^1(0S i OCH OfSia"C{± 5 . 4 2 £"C|6j 
±LT*3lK R— M^gtWiX-mmLXft vtzS i 02/S2OS i OCH/llW 

S i 0CHO«j|-Ci±7. 1 6 i"C[6)±L-CV>fc 0 H-^ilT'li LTtf n - t K «k 

nmm®L&f%tfm±-Ltzm&ii, i2©si ochjk^js^ ^ttttst, usic 

S i-0H^«§*i, fg2 OS iOCHIhS i0 2I<7)f 
ftWt^/:i6T^^o Hi 7 CliTDS K «fc 0 H 2 OOr'^fi&Jfcge L^IS**^ 

^2 OS i OCHIIEtS i 0 2 *^-I^lT*llitt^- tCJ: •) , 

[0 0 4 3] 

fflSE#2 004-3007770 



%?m 2 0 0 4 -0 1 8 0 7 9 ^- y : 8/ 

0 inn i ot>mji-c^^tt^j^(itj(3r^(i\^ &ot& ^ , zotzcm 

2 CDS i OCHIfOCiMti 1 0%*Pici-^> t^^ 0 
[0 0 4 4] 

m2<DS i OC HUH* cDCjM£ 1 Oro^ittci-^t, ^O0»tJ^!i3 5 a t oms% 
<fc <x H?^J^ti2 5 a t oras%*lt^^ f£ 2 <D S i O C HJjI£ d O i -? ft®. 

J&iz-f £ z\ t iz X 0, J: <0mM\3i 7 k&}±-fZ>Z\ttfX£Z> o -^r, ^ 1 <7> S i OCHm^ 
flgaJ&Jtfi, CitJS 10-20atoms%, OilkfZ. 2 0-35atoms%, HiS2 
5 a t oms%J^_h£:-r£-£:^J; , f£l§m35t££flH£t;- # & c 
[^MCT 2 ] 
[0 0 4 5] 

*%w<7>m2nMmiZ'o\^xi&m-fz>o m9it*%w<D¥mtt-mw:<vm2(D$kM 
m <r> mm. * m-r m m m x*$> % 0 *mnm -c a ^§&w <om m mw mmm. izzzT^rfry-? 

[0 0 4 6] 

r t%2 <dc usmz^^z 5mmmmm<Dmmmmm mr, H2oE«inftH 

II 1 OEMNtt&JRJittTJlJ: ^StiMlIt^^ S iCNHi2 0 2 tS i 
OCNHI2 17, *10S i OCHH2 0 3, £ 1 OS i 0 CH«I2 0 3 «t *) Ci/kStt. 

h stasis < oi^ ? ^v^2ws 1OCH1204, s 1021205 <r>5mmMe>& 
mmttt^xte <o „ -e(7)^lt!li<7)^t^|*|C'(fJffitJSffi^v•« , ; ^i?*st a/T a n 

1 2 0 7 Ctlfcliil^iai L/:f 1 u EI2 1 6 ^'M$ titv^ 0 i fc, W.2 

<D$mmmmmmmi*. rmx <o&mw:ffi.Mik&mmx*&2> s iCNHi2 0 9 ts io 

CNH12 18, £lcoSiOCH!iI210, il<7)S i OCHI2 1 0 J: nO^mtH 

mmm& < ommwiz^tts 20s iochi2 1 k s 102112 1 205 mm& t%^> 
x& *) , zztzmmtmrntf'**) r * 9 )vx&z>t a/T a N12 1 4 tcrat>ti7tc u 

^7^*i:i2«CuSEl2 1 9«§fitv^ 0 |2©CuE»t HI 9 "Cfi 

^2 <D&umm&mmm<os 10212 1 2<o»f,ii©s 1OCH121 o^it 

2 1, £2 OS i OCHI, mzmicoS i OCHIHcov^-rti^coMO^^Xfiv^-rn^ 

oMcoi&^co^g^ xx&tiist'tDitLm-ci) x Cuy'^yit, i2ocuseiiTi 

&m%m-C&Z>m IOC u@£H2 l 6^Ta/Ta Ni 2 1 4 ^iLtHLTV^ 0 g] 
[0 0 4 7] 

>k^z, *§£w<Dm2mmm<D¥mi*^w<vm&^&iz^xmM-rz>o mi o urn 2 m 
mm <D^mit-mm<Dm^T.m^m * m-t mmm %> 0 

[0 0 4 8] 

OTlfe^lfSI2 0 l±{:7-7XvCVDftCJ: i) S i CNHI2 0 2 ^ 5 0 nm^lilL, 
-k^X\ S i 0CNHI2 1 7 £ 1 0 nmiIt4o ^CT^yXvC VDffi^ L < ItM^i 
• ^^ft^J; 0H1COS iOCH!2 0 3 * 2 5 0 n mf&mir2> 0 ^Ci2(:^tCVD 
^mi*)HT, ^3S^S2 00-450 He Jf^mM 1 0-6 0 0 0 s c cm, tSMS. 
Al-20Torr, R FA7- 5 0-50 OW^ftTH e -fvX^r\Z% 1 CD S i O C 
HI^$f> U M«0S i -H*££\fc«fcO f S i -C H 3 tt^H»*5M*S*S i CD?- 

yy#y K*JBjfti-s 0 jSBlMrtufc^T, mssj^2 o o - 4 5 o°c> 

N 2 O 1f*ffi,m. 100-6000sccm, ftlffj 1 - 2 0 T o r r 0&f*'C&&'fb*Q ! 
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m^itan Z »)iloS iOCH!2 0 3MiKC*j££: H Stasia < Oift*7J*Si 

v>^2<7)S i OCHi2 0 4 £ 2 0 nmgfMt^o £ {Cp)-^^|*jHfev^TMa 
200-450 T\ N20 JfXffiwL 1 0 0-6 0 0 0 s c cm, S iH4^ fXLM 1 
0-1000sccrru fylMELj] l-20Torr, R F/n°7- 5 0 - 5 0 0WO*fttf 
S i O 2SI2 0 5 ^^M-T-So 7 * -ffltit K7^X7f 

£ffiv>T. gftj&ft £tTM1-£o •WLfcT»iI6i»Ml, iSctO^S i 0 2I±C, M 

'J7^^;^LTTa/TaN!2 0 7 £fl£J¥3 0 nmtllU JftBILfcT a/TaN 
12 0 7±H, IfS> -y *i£ol&;&ffi!lTJ&JBfcfc£C u^^Ml? 1 0 0 n m , C^/<3' * 'J 

tzmz.2 0 0 - 4 0 OrofMS^fi^o S i O 2&&lg2 0 5 _hOC uSiSitf 

Ta/TaNJR2 0 7*CMPftHJ:»)lf*U ^ 1 u SE& 2 1 6 fc^fifc-ta (H 1 
0 (a) ) o 
[0 0 4 9 ] 

^l^EMNII&ltilff ^PUKO^ffiCJ: *K S i C N HIS 2 0 9 £ 5 0 n m 
, SiOCNHJgS208£l0nriK il<7)S i OCHI2 1 0^ 5 0 0 nm, |bJ — 7*9 
X-7^®|*ltCi3V^r^2 OS iOCHI211^20nmi:SiO2I212^100n 

mni^m-r & - £ tc <t %2 mmm m&mmmzj&i&ir & 0 ? * h; v ^9 

-7* h 'J y/7 7^-gfi: K7^fi7f y^ti^ffl^t tr 7 
2 Oie^^fM-t^o a''J7^ t LTT a/T a NI2 1 4 £ 3 0 n mJ&IH 

U JfcKLfcT a/T a NI 2 1 4±K, ? *&e>m&MT1km t & & C ui^l 

JPl 0 0 9 V > Affile «£ »)lSR1-*o «»M y^fffifcj: DCul* 

fcr7fcEfc*Kfflrt>&A, ^JMbcO/^f; 2 0 0 - 4 0 o "Co&fcLSfcfi 1 ? o 

, S i O 2m.Bm2 1 2_t<7)C ul^iV'T a/T a NJg|2 1 4 irCMPSCJ: •) ISS5* L 
, Cu^77t|2©C u@E^2 1 9 *mmil&$LLtz (Hi 0 (b ) ) 0 
[0 0 5 0] 

i CI "Ctir'a T ;V v >7T^7r& t LT tf T<DfflJl£ £> Z. & o f> £ 2 <7)@£^?t * 
v>, it, SSlOSi OCHWi:i7f>n h y t S i CHli L< S i 
[0 0 5 1 ] 

ifc, «ra#e^fl|ji7&*T*j&^^i^s i ochi, Htrienios i oc 

hij: i) iit^cist nmmm< oig^v^2©s i oche s i0 2it 

[HMOffiifi&f^] 
[0 0 5 2] 

[HI] £ l ^ifeffilw#ill#M<o«jgS:^i-BJf®Ht?ab*o 
^5SiftU:^-r»rffill-c&&o 

[in 3] mi mnffl<v*w>fcmm<DWkTkj:mz7f;irwmmx'$>2>o 

[ni4] ^n^^^m^jicct^^a^t, vtiko^&iz x Y) ^ s iocHi^ 

^(Di7 ^^^LTt^^TFt-^T-'-^H-C^^o 

[0 5] *§£WomimMMiZ£ t)mj£2titzm2<7>S i 0CHl7) ? 2 0 nmitO 

iit^*: <h f^tx p s izx 2>mWLr-?mx$>2>o 

[ll 6] ^MlHWJCJ: *)?IM£*ifcS i02/|2(?)S i OCHI/^ 1 <D 
[11 7] *%W<Dm 1 HJfeWc J: <9ffM£*l£±Jf J: »)S i02/^2OS iOCH 

tt\IiEi|$2 004-3007770 



mm 2004-018079 



^-v: 10/E 



[us] i i^H e ^7Xvftis#Fii:tf tM> m*cmm 

[f^^lfc^] 
[0 0 5 3] 

loi, 201 rmmmm 

1 0 2, 1 0 6 S i NI 

103, 10 7, 205,212 S i 021 

104, 108, 207, 214 Ta/Ta NI 

105,208 c u 

109,215 Cu^7/ 

202, 209 S i CNHI 

2 0 3 , 2 1 0 IIOS i 0CH1 
2 0 4 , 2 1 1 i2c0S i OCHI 

206 %mm 

2 13 kf T (P^?L) 

2 16 ll^Cu 

2 17,218 Si OCNHI 

2 19 m2<DCu ISII tCu7'7^ 

3 0 1 V-k-f? 

3 0 2 ±^¥«m© 

303 ¥-mfcm% 

3 0 4 ^j^l^f&M 

3 0 5 Ji'M&WiU 
3 0 6 
3 0 7 
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[El 3] 
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